Alternative structures of the cauliflower mosaic virus 35 S RNA leader: implications for viral expression and replication.
The CaMV 35 S RNA functions as both messenger and pregenomic RNA under the control of its 600 nts leader, which contains regulatory elements involved in splicing, polyadenylation, translation, reverse transcription, and probably also packaging. The structure of the leader has been characterized theoretically and experimentally. The predicted conformation, a low-energy elongated hairpin, base-pairing the two halves of the leader, with a cross-like structure at the top, is strongly supported by enzymatic probing, chemical modification, and phylogenetic comparison. The elongated hairpin is stabilized by strong base-pairing between the ends of the leader, regions which are important in allowing translation downstream of the leader via the ribosome shunt mechanism. At high ionic strength the 35 S RNA leader exhibits additional higher order structures of low electrophoretic mobility: (1) a long-range pseudoknot connecting central and terminal parts of the leader; (2) a dimer. Alternative structures of the CaMV 35 S RNA leader may co-exist and have specialized functions. Their potential impact on CaMV life cycle regulation is discussed.